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^ ^ ^y^mm(0 1 J^_bc7)iE(7)SISf&:g:f50^3t^^Vu^fc J: 

So 



2 

[0001] 

1^ L -C If « * IE® i- 5 ^ It »ia® ( c M i- s . 
[0 0 0 21 

s^lfflCD, CD-ROM, DVD-ROM/^^(7)S^# 
30 ffi^7^><r (IE®«Ef*:) ^(n>X.bfm^Mm:^f^ 
rtdlB^^tL^cffffi^^^-r^CD K^^:7\ CD-R 
OMK^^:r\ &t>*DVD-ROM K^-Y:/^c7)*+f^ 

[0 0 0 3] *^c. felg^T^^r^rffiV^TtiaiE^^tT'-r 
(MO) 7^^Vr^ffiV^/h##^;^p^fg 

rti.^(^IE®^^*:(c:^i-^««i(Oia®^t>*lf^*ff 

[0 0 0 41 ^#m;^^Sg>iDVDp<^H'rt::ft 

IB®«fls:^t/^*»^ b L-C#V^^ca@ * 

[0 0 0 5] ^(D^ofi:\m.\\:M:^'f^rX\^^ fE®S 

[0 0 0 6] ^fc. tg^fb^TfT^^ri^Mo^^Vr^ 
<7) ^ r <> ^ o Ti$i^^a# ^ i^i^^ <t -^-f . 

^^^f$l^-if^W> (LD) ;0^b(^l^-if^^fciit-etf^<7) 
IB»Xt/S^*tf/j!^r <!r;65Tt. S.otf Stc^lB^ir ^ 
50 if^{cJ:oT— St-tf^^5:r-/<-^-Y ME® 



(3) 
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[0 0 0 7] ±m<ox.o^j:^mtm;^'f^r{cmm^m 

/.e V ^ ^ CO ^ ^ ^6 s ^ C 5 <lr V ^ 5 H 75 s *> o f:i , 

[0 0 0 8] tB^^b^yx^rtrita^fa&i- io 

'53&f/n/^:^^-e(^. HI 3 CO (c) ^^^.^-^^^^^(^J:^ 

if ^{c J: o T+S^^k:^ p< r tc-r - ^ ^?P^^-r ^ r 

[0009] m3(D (c) jc^-rj:9(-. ±iS-^7P^>'^ 

[0 0 10] ^LT. ^m^m^^^i^^ "A" <irigi^;bDift 
[0 0 11] 

[ISl] Pw>Pb^Pr- (1) 

[0 0 12] ^fc,. mS<D (c) {C^t* J:5t-. "V>'W^ 30 
[0 0 13] 

IWC2] Pw>P e >Pb -- (2) 

[0014] Z(DXo{c^ 

^m^my^^i^^ "a" , mmmm^<^i^^ "b" , ^ 4o 

^ ^ -c. r^juyr^^Ut^^^^nt X+:^ 

[0 0 15] jsfeic. ^mitm?^y'^^r{ctEm^ff^j:om 

[00 1 6] ^»f*l-~lf3tag (LD) gE.^2»* 



— iKfl^t^APCSlJtP (Automatic Power 
Control) ^^^^j:t>tl^o 
[0 0 17] :i(DAPCmnXl^^ LD^^h(Dth^it 
(LDtU#^3t) (D-'U^y:thv'^'r^^ (PD) tCA 

[0 0 18] r.(7)APC^^J^^P^c45V^T. 

j:oT^^tc A p c^iji^p^^m-r 5 r <h 75^-^^^ 

[0 0 19] ^iTc. |Eg!r^{-APCSiJttt*^T^.C5^'g^ 

mxmtir;b<DX\ ^<Dmm^:c^^^>^^m{^^j:^o 

[0 0 2 0] m:^i^. CDJh-^DVDm<D^'f^rxn 
fE®x — iJ'^^D S V (Digital S um V a 1 

u e) Ti^if n{c/£;5r.i:*flJffiL-rte«l^co«al/^~:/ 

[0 0 2 1 ] ^:lx\ Wi^it. CD-R (^m^) 
^r{c>(tLT. m 1 1 CO (c) [CTT^-rX. 0^^:^ h^xv^ 

^S-efc'S 1 1 T(^:g:^<D-V — ^^>5V^^^;J^^— ;^COx 

[0 0 2 2] UVUlh^'f-(T(D^M^U.^ ±izEL:rcJ:9 
[00 2 3] ^r-e. n>^i/;:^-<-;;^T^-^75Stti;^^ti 

[0 0 2 4] ^fc. A/n!7 — ^V^^^t:^— ^/Nr; — ^ 

[0 0 2 5] Lii^L. ±.^<D^of^^m\^^=^mw\^—^ 

(DWjif^mt^^W} L V ^ - <ir Ti^Sfj Site r>X^^. Wt^ 
[0 0 2 6] 5/^Pp^«^«?^-r5^S<h LT. «e 



(4) 



001-34987 



myL\t. ^m^^- 1 7 1 e 3 i 

[0 0 2 8] ^r-e, ±IE(^J: 9^cCt*5fecD3t7^-r 

[0 0 2 9] 

^Htl. HI 3 CO (c) tr^-Tct 5^=^DVD^cD+i^^{h:^ 

[0 0 3 0] z.<D^m\t^U(o^bfmm^.^m^'r^ 

r.<^*@6^^ LTV>6o 30 
[0 0 3 1 ] 

o T $ 5 It ^ ^ SB»i- 5 3ttt «s®^a -C o 

#^^^l^-if*(^^*/^°^7-^^^thL. ^ 
(^^-^^t /-^^ 17 - <t ^ ^-51^^^° 17 - ^ ^ i:-^ L i6 yh^Sl 



6 

[0 0 3 2] ^fc. ±|2c7)J: 9^c^^tt^l2^»g{-:^^V^ 

[0 0 3 3] s . _bisco J: 5 i's:it\tmmm.w\^^ 

[0 0 3 4] ^/c. ±i2<Z)J: 9^=^*W«IE®^gtc::JoV^ 

[0 0 3 5] ±m(o X 0 ^j:^mmmmmmii:^^ 
[0 0 3 6] ^h{c^ti. ±m(D X 0 ^j:^mwimmms: 

^ u—:^\y^/um^Mit:i^^X±mMnmMmi'f^^(D4 
[0 0 3 7 1 

LT8-I 6^13=1— K^ffil^T-^—^::^^ 5^ >^ (Pu 1 
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se Width Modulation: P WM) IS 

[0 0 3 8] mn^. :i(D^m(o-mmmmx-^^ytm 

T> :i<D^mii:imt>^mm(DBm:i^\^^x(D^nmv. 

w±{^-:>\^^xn^(D^mtmnm(Dwimi:'^^i~^o 
[0 0 3 91 :z(D%mmmmw±mmn. mmmm^. 

«-C*>5 i^^/N^— (Pw) . if^VJ^\^^)vnMX^ 

:bif.YJU/<V— (Pb) , :^-<-:^*?f^^-r5>^c«^<7)^ 
Ix— ;^ lx-<7W^i^-efe5^ 1/— ;:</>?T7— (Pe) (7) 3 ffi 

[0 04 0] ^"f. rco^t-if^fs^^^yist-^j^^texi 

[0 0 4 1] r(7)^tW^|a&^^^S{^. CPUlTi^f^ 

ttJ;^uyci7K hAU-^yv-SJWt-^i 0 4. I — 

^fvnmit'^ 10 5, js:t/tf->:^ i o ? 

^tt^'ttzK h Ai/-</wffiS?^2i8, ^w— ;:^l- 
-<^^'^m^ft!iEib^g9, t:°-^ l^-</^ffl«i(£agl Oc7)ttJ 

[0 04 2] h ^ i^-^^'i-^SJKjg 8 <^ tf— i^-<7^^ 

mMW^\o\^^^m^n.\:>KOx^'o^ ovxjxt^hf 

V'df }vm^m.'^^^tL\^'Dwmn:m^m^m-5\^x^ r 

SJE) 10 8, ^t/t"— ^ i^-<7i-asmiiK (t°— i:^l/-< 
^^W^) 1 1 0^-^tt-€tiW;^t-6o 

nMMwmm.^n.. w&^^mm^x.^x^^\^^f^(o 

^ u—:^ u^/uMSiM^ >^ u^^umi^) 10 9 

[0 0 4 3] LDiEif33^il4-CI^. h A u-^/^i^Km 
$ftl0 8, l^— l^"-<>'^SS:^i£ 1 0 9, Rrj\i^—^ 

i^-<yvma«if£ 1 1 o{^jS;cr^tt^tbLD 2<^?j? 

(Pb) , ^u-:^y<r;^ (Pe) , S:t/if->^ 
y<U— (Pw) <7)^3t l--<^^^*^f 5o 

[0 0 4 4] ^/d. cpuit^. mm-r^mm^mscD 

(b) (^^t-J:9/jr8-i 6^imt^(^0f«IL. Ht-dl 

3(7) (c) ^-^f J: 9 ?'c^'^>'^^/^Vi-;^jS?f^^^^r)cL. 
cojS?f^{-i^;CT7i^>jU^^!7 — r^— :/VWt-^l o 1, 

;:^/^!7— >r^— :/yWt-^l 0 2, ^t>*t:°— :^^^^!7 — 
^^-:/7WS#l 0 3^^ti^tiLDmw}mm4-^m^ 

[0 0 4 5] ^UT. LDiEi!j^g4t^. ;Jfh^/^17- 

V'-^/l/KlllSJKl 0 8 4:LD2-^fniDL. 1^— ;^x^!7 
r^— >^>^Wt-^l O 2755/N^ lx--<7W "H" (Df^iCT^ h 



U^/}^mW}M^L 10 8 iC^ I — >^ U^J}ymS:Ml^ 1 0 
9 ^^D»LTLD 2-^H];dDL. tf— i^x<!7 — T^ — ^^/V- 
10 3 ;65yN^ ix^/l^ "H" cOB#(vl;K h A U^/]^mW} 

m^i 0 8 ^ u-<7^mas:i^ 1 1 o^t^d^ltl 

D 2--ffi;DDLTIEi(ia^^»*St-^o 

[0046] me(D (b) (d) tviTprf J:9t-. las^ 
fflffl^-i-iAK r^— >^vwfs-^i 0 ii^^^-ri^-< 

U~;:^/^!7 1'^ — ;7'VMt-^ 1 0 2 t|p]H#t«I/^-< 1/--<>'W 

10 "H" tCL. LD!iEiti^B4(^7K h^l^-</HEi)!imS£l 
0 8 ^ U—:^ U-^/l^m^MM 10 9 4:S0» LT L D 2 

[0 0 4 7] ^/c. t:°— i--</w-e^^f es^J^s 

— ^^<17— -Y^ — >^>'Wt-^l 0 3 ^^^-Y V-'-^^/i^ "H" 

L DiEKasg 4 h u^^^mmm^ i o 8 ^ t:° 
- ^ u-<y^fism* 110 LT L D 2 (ommm^ 

[0 0 4 8] Lr>mW}mW:4 7fi^hi.U2i,cmW}m^'^^^ 

[0 0 4 9] -^LT. iyv^mm^5xmm-m&m 
xAPcmm^n^j:v. 

[0 0 5 0] /^T7— ^^:^{t-^l 1 3 1^. u^tf:^^— 

C PU 1 ^^htti^^ti^^ Xy—y^/^V—^l^-f^v^^i % 
30 >^iB-^l 1 i755yN^w-</w "H" (DMrnx. ^l^-ffV 
Kinase J: or-!^>':/>'^/7j^—^^ K^tts A/ 
Yy^i^/<^^ 7 xfV'^M\:.^f\^X^ v~:^/<v—^iy 

-fMt^W 4t\.XOP\5\-^V^ti^f\.^ (ia6# 

fia) „ 

[00 5 1 ] C PU 1 r^l^. ^ Ix — ;^/Nr7— !^>:/^^-ff 
-^11 4^Slpjji:<^.tbgcLT. ^U->^/NT7- (Pe) 

;6SSiEflit«i?t^ J: 5 f^ilft-'Y i/-:^ v--<>'i^SiJWt-i- 1 0 

[0 0 5 2] ^/ci. :^ h j^/^°'7— ^ tf— :^/^r7 — (-i^ 

nn. m? {zmmx^^-rxo^c^ LDigams-^^^^ 

l7-#tt(7)«^ A P/A I bT*S^tL6#:^^fe5o 

[0 0 5 3] ;j<hA/^i7— (Pb) , -ri^— :^^^r7— 

(Pe) , ^Uftf— ^^^17- (Pw) {^^^St-^LDI^ 

^ ^ -^^tii b, le, I wti~^t^ tt; hJ^y< 

V- (Pb) , \^—^/<V— (Pw) i-i^t^^f l»3 <7) 
(3) ^t/ (4) (O^X^-^'Z.ht^X^^. 
[0 0 5 4] 
50 [«3] 
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Pb=Pe-7jX (le-Ib) (3) 
Pw = Pe + 7}X (Iw-Ie) (4) 
[0 0 5 5] _bia^ (3) t (4) (CS<3V^T. 4^ hJ^ 

^<!7— (lb) fc°-^^^"^-liE»]«^^ft (I 
w) \^»i(D^4(D (5) (6) CO^T^^b^tli-r^r. 

[0 0 5 61 
[IS4] 

Ib-Ie- (Pe-Pb) /tj -- (5) 

Iw=I e+ (Pw-Pe) /t}-- (6) io 

[0 0 5 7] ::coj:5(-LT. c p u i "Ci^^^^ 

(lb) , fc°-:^^<^-iEBjmi)?t (iw) ^ 

ijgasi o^:l-^n^*n^^!^t!I«^f£?:m;^^-^i:5:rc>^)co$lJ^ft 

[0 0 5 8] ±a!LfcJ:9{-. hJ^i-^^i^mWiMdttl 

/ummim^ 1 0 9 ^ A I e , b''— i^-^/ua^iimat 1 1 
0^ A I v^t-f-^t. ^ u—:^u^/umW}mi^ (-ri^— 20 

:^ u^jum^M^ 10 9 ^;!jp» L;/ciR3;dPS^ft) i e ^ t:° 
— >J7 i^^/HEWjSSK (tf— v-^/uSSmiift 1 1 o*;!jd 

t (8) co5t-e^-rr <h;6^^-c#6o 

[0 0 5 9] 
l»5l 

I e = I b + A I e ••■ (7) 
I w= I b + A I w- (8) 

[0 0 6 0] z(Dm^<DAPcmmi:n^j:o^mmm 

Jt-<Tl:bK6^MV^^Pi{^-r5o m:^l^. 8-1 6sS^^ 

[0 0 6 1 1 ^ti^ DVD^t&(C^3V^T 1 4 Tx-^S 

Pfl^ 1 4 T;^-<-;^^*-^W;^B#fC'r'5»^li:. SYN 
c:7i^— ^ (1 4 8 8T) cDj$t^2[Hltr— |Hlr*^^c•9■>' 
[0 0 6 2] Z^:^. 14T^— ^i^. DSV^-^n 
"0" f::-r^:rcise){r^liJ{ri^oT 1 4T•^-^*>5V^tl 40 
1 4 t;^^— ;^;i5ill^n^cD-c. L^b 2 SYNCtc: 
1 lE] 1 4 T^-<— ;^75^m;^$ti^t>tt-e(^/^v^75^ rco 
^Iteff^ffiTJ^mii. ^StC 1 4 T-^-^/ 1 4 T^-< 

[0 0 6 3] ^(Di^trLT. :z(D^]^mmmw±mm 



[0 0 6 4] <J:r.^-e. ia9t^^'rj:9{-> mmwjif^ 

[0 0 6 5] -^r-C. fS^ffijft^^tcm^^^^Tj^W^ttS 
9-171631 -^^##RS) CO J: 9 -ri/— ;^ l/-< 

[0 0 6 6] ^z-r^. z(DmMwm(o^mmmmw±m 

[0 0 6 7] f r(^A1t»fB»W^^«t^. ^ 

^ait>r^:ScD^3t^IIJtc: J: 5 i^-^f ^tc^^^Vi- 
(T) (DW'^^ (n : 1 i^±OiEcOSIS) :i:05l3t>'^VU 
;^ t r J: o T $ n 5 ' W « * IE ® -r 5 ^ g T 5 o 

[ 0 0 6 8 ] :ifc. ±|SLDiiS]SS4, /J^hi^V-^/U 
fSLDS^ll]Sg4, ^i— :^i/-</i-ffiSi^ig»^jl9 

iEi(j^B4, >^ v--</^;^a:jEagi o?5^ >Khi^i/-< 
[00 6 9] ^ ±iE>r i/->^ \^^^\^^mMwmm 
[00 7 0] ^ LT. ±iac pu 1 , u—:^ u^/um 

xmm^mi^i^-'^^ytmcommjjm^wmL. ^(dwa 

[0 0 7 1 ] ^/c. ±iaDAC9 0 2 <^ 9 0 3 7!)^. ISIgc 
-<:y^9 0 4;6^. -^CD^-ri^— ;^ l^-^/^SiiSM^iiail 
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[0 0 7 2] ^hltC. _blSC PU 1 ^^U^;V(D 

[0 0 7 3] ^fc. jiiBc PU m^m(o^u— 
[0 0 7 4] jisEcpui^i^. m%umm^ 

[0 0 7 5] tSJctCl, 1212, El 4, ^Ximf>(0 (a) tCS 

2ocOD/A=i >'/^— 3^ (DAC) 9 O 2 <h 9 0 
3 5/^9 O 4 <>;i)^e.«^)c^ttT*5i9. 

0 4 t;i<J;oT3liR^tl/cD AC (9 0 2*>6V^i^9 0 

3) 75^t^ti^*ti-ri/-:=^ i^-</wasmSfc;5^t±i;^^ix 

[0 0 7 6] DAC9 0 2«^. C P U 1 :d^ib CC>al»-ri^ 
— i/-</^*fJWa-^ 1 o 5 («i<t ^9 . ^ ;^ i/-<y^75^ii 
%^ \^—:^\^-<fV (Pe) J; ^{-IS^^ti. LD 

CPUl;5^^fD^ I/— ::^l^^/w^»9#A<t^l 1 Stcj: 30 

oT:^>r 9 o 4{^>'^-r i/-</i^ "H" m\^w^^f\^x 

[0 0 7 7] cpui-ei^. ii^APcSJiwraPBct ^9 t> 

^^x\ mmmc^ii>x^<) « 

[0 0 7 81 CPUlt^. *-r. «:^5a^7j WffiH^-Y 1/ 
— >^lx-</^SlJift>ft-^l O 6{Cj;f9, LD2;d5pe + aC9 
l^-</V-e^^'r5<:t 9{CDAC9 0 34:iS:^f 5 (El 4 

(o^mm^ (2) o 40 

[0 0 7 9] ^(Oi^'-^>':^Vt1&X. fE®ttP«<h LT 1 

T-f ;^i^-</^oa&ffl;«E7:»^DAC 9 0 smtiic/j:^ 

LD2<^1 4TWra«^^. Pe + 

[0 0 8 0] r — >^/n'i7— 
y'M^'^i I 4t LX'^l^y'/^^^nxcFV idm;'^^ 
ti^TbK CPU 1 -c{^iiSAPCH$tci^>'://v$tt5-Y 



[0 0 8 1 ] CPUK^. \ AT :^^—y^'f—'^\^ts 

%<D^ \—:^/<V— (Pe) c7)l/^/W{cffi!l§LT</^^ 
(|l]4(Ot*cSg3l^ (3) ^#fiS) „ 

[0 0 8 2] >r :^ix^/v<b tr— ^ i/^/v(o^^y — 

oTMtttcl^^-r^T)^. SWPflil^fT)^ u-:?;/^°!7- 
[0 0 8 3];Sfe{C. CPUl(^LD2;55Pe-afOl^-< 
>'l^-e5l3t'f5J: 9(-DAC9 O 3S:|S^i~6 (lKl4tO:K 
flgS^ (4) ) o r(7)>^-^>;^i|:^SiT\ |E»tf«<^rL 
T 1 4 T>^-<-:^T'-^:?5^ffi;^^tl'5^t-. CPU1{^ 
y( U—:^ u-</vm ^ #XLft-^ 1 1 5 ^ L tci LT-T V— 
w-<;V(oaamSE755DAC 903 

[0 0 8 4]i~6<^. LD 2t^l 4 T»IHiO;^^P e - a 

I/— ;^ 60 P e + a i/^/v^da;^^[Rl 

:l^7)l/-</^'(Ox^"I7— 75SiJ->://i<'$ttTCPU 1 fctti 

[0085] CPUl -et^. 2 l-^>'^£7)^3t^^° 

17— (Pe + a, Pe-a) ^tl^tKOLUmWlW. 

mi e' , I e"' {CS-^V^T. TmcO^GCD (9) OSt 

[0 0 8 6] 

me] 

n= { (Pe + a) - (Pe-a) l/d^-l' ) 
-2a/ (I^ -r ) (9) 
[0 0 8 7] F aU^;V\C^^U—^%%tF 
a U^MC ^ 6 l^— if D A C 9 O 3 --(O P e - 

a i/-<>'^g^^75^Pfl{c:'g^9 /^^.ig^Lfc 1 4 t;^-^— 

1 4T;^-<-::^IE®c^ratcH*Ay-Ct<tl/\ ^f^^-g- 

[0 0 8 8] tz^x. m^^mv^^mir^m^m'^ 

V— ^^v-^/v (Pe) ^±af^S*Ji. -Yv— :^l^ 
-</VTf^ ^ ^ ti 5 17 - 1/ >- >^ ^ IJ ffi t" 5 2^ T 

Ta^-et^3mW^ P e ^ 8 mWcDtefflj^SM* ^ 

[0 0 8 9] ■ef^ig:E^ia<t h^^<':^—xmmir^ 



(8) 
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[0 0 9 0] ilS. "r-f T^(DmAE^J:^ 

y^/<V— (Pe) (i^L«%(cJ:o-t*:£^ti5;dS. ^ 

[0 0 9 1] ^:i-x?. z.(i:>%MWm(0%^mLWS(^^m 

[0 0 9 2] z.(DmmMmx(DoL(D^wt^^^m.(omb\. 

iiiE>r l^— :^ l^^/UffiffljiS 3 mW^ P e ^ 8 mW, 

S.t>V^VM^t:'— ^ i^^/i^cDL^— ifV^^r7— ;^i^^f 'SCO 
[0 0 9 4] i^ti^ -ri^-:^ i^-</^mijSail:^S<t LT 

[0 0 9 61 ^/c. ^^^^^^r^fei^^^tct^. ilSlEg: 
iftf^^co^ i^— ;^l^^/^x^'!7— (Pe) ;5^ibm^5^lS*D 

$-^/i^N'I7- (Pe + a) ^liltlESftf^NFtJO^ l^-:^ 

U-</U/N'r7— (Pe) 75^^^^^«->-^fc/>^r7— (Pe 

— a) CO 2®^cO^ l^— ;^ l^^/'Uco^l^t'^^I^ — i: CD 4o 

[0 0 9 7] ^hii^. mMummm^cD^ 
y<^-^m^ii^mmji.\^m<}^^'^fcu-</u (pe+a) 

^ (Pe-a) lE^itflccDiiiE^ 1^— ;^ u-^/uco^ffi 
Hf^-efe^J: 9(^L/ccDT% h4^'f:i*Mb^ 

[0 0 9 81 fttc. r cosier (Difeco*Jte?P^^|tcoV^TSi 



u 

[0 0 9 91 :Ltm. ii»-r i^— P e T^miE^ 
f^L*#(^^m. ftii^ i^-:^ i^-^/u (iiS-r 1/ 

[0 10 0] ^^-t?. ii^^ :^ l^^/^<^igiEl^-</^ 
^D±pg^^i:^v^{^TPS^^t<h CO U-<;\ym^m'^iU^TX^^ 

[0 1 oil :ico»^. ±facpui, 
mmmmmms 9 mmmi^<om^^ ^^^^ 

iE^ I/— :^ u-</uSSfccoTPSffi<h ^^fBfi^®jf^fl# co-r 
— ;:^i^-</umiS<tcoi^-</u|i;i^0fS{ji[i^Tco<h#. ^tlS 

jta^ScO^tg^;^;^::^- . 
[0 1 0 2I iSfetC, Ig|5C0 (b) ^ (c) . lai OtcS 

-5v^r-co^0^cD-^Jfe7F^ftgcO>t+S#IHSS^3^Btcio 
^t6ffico«^3a^^tti^>-^>:^^-ov^TI$^^Jf :i 

<DW:ifW}mn\^iy-^>:^^m^'r^m. msco (b) 
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[Claim(s)] 

[Claim 1] Pulse luminescence of the laser beam under a predetermined luminescence regulation is carried out to 
the semiconductor laser light source. It is the optical information recording device which records the information 
which irradiates the laser beam and is formed on a record medium of the luminescence pulse of one or more 
positive integer double length of a channel clock period based on a predetermined record modulation technique. 
A bottom level current impression means to impress a bottom level current to said semiconductor laser light 
source, An IRESURE bell current superposition means to superimpose an [RESURE bell current on said bottom 
level current, A peak level current superposition means to superimpose a peak level current on said bottom level 
current, It has an IRESURE bell current change means by which said [RESURE bell current superposition means 
changes said IRESURE bell current to two or more level. The luminescence power of each laser beam at the 
time of making said semiconductor laser light source emit light based on the force current which superimposed 
each IRESURE bell current changed by this means is detected. Based on each force current which produced and 
cheated out of this each luminescence power and each of its luminescence power, the differential effectiveness 
of said semiconductor laser light source is computed. The optical information recording device characterized by 
having the bottom level current and a peak level current decision means for it to be based on this differential 
effectiveness and to determine said bottom level current at the time of record, or said peak level current. 
[Claim 2] The optical information recording apparatus characterized by being the means which changes the 
IRESURE bell current of two or more level when said IRESURE bell current change means has two or more 
IRESURE bell current sources and chooses this each IRESURE bell current source suitably in an optical 
information recording apparatus according to claim 1. 

[Claim 3] The optical information recording apparatus with which information for which said IRESURE bell 
current change means records the change period of the IRESURE bell current of said two or more level on said 
record medium is characterized by having the means made equivalent to IRESU information output periods, such 
as tooth-space data more than predetermined length, in an optical information recording apparatus according to 
claim 1. 

[Claim 4] The optical information recording apparatus with which said IRESURE bell current change means is 
usually characterized by having the means changed to the IRESURE bell current to which it was made to usually 
increase from the IRESURE bell current at the time of record actuation by predetermined according to said two 
or more IRESURE bell current sources, and said IRESURE bell current decreased by predetermined from the 
IRESURE bell current at the time of record actuation in an optical information recording apparatus according to 
claim 2 or 3. 

[Claim 5] The optical information recording apparatus with which said IRESURE bell current change means is 
usually characterized by to have the means which carries out said IRESURE bell current to which it was made to 
usually increase from the IRESURE bell current at the time of record actuation by predetermined, and both said 
IRESURE bell current of an IRESURE bell current decreased by predetermined from the IRESURE bell current at 
the time of record actuation within the limits of the proper IRESURE bell current of said record medium in an 
optical information recording apparatus according to claim 4. 

[Claim 6] When said IRESURE bell current change means is [ a level difference with the IRESURE bell current at 
the time of record actuation ] usually below a predetermined value with the upper limit of the proper IRESURE 
bell current of said record medium in an optical information recording apparatus according to claim 2, It usually 
changes to the IRESURE bell current at the time of said usual record actuation, and said IRESURE bell current 
decreased by predetermined from the IRESURE bell current at the time of record actuation according to said 
two or more IRESURE bell current sources. The lower limit of the proper IRESURE bell current of said record 
medium, and when a level difference with the IRESURE bell current at the time of record actuation is usually 
below a predetermined value, The optical information recording device characterized by having said means 
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usually changed to the [RESURE bell current and said [RESURE bell current to which it was made to usually 
increase from the IRESURE bell current at the time of record actuation by predetermined at the time of record 
actuation according to said two or more [RESURE bell current sources. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information recording device which irradiates laser 
beam from the semiconductor laser light source, and records information on record media, such as an optical 
disk. 
[0002] 

[Description of the Prior Art] Optical information regenerative apparatus, such as media only for playbacks 
(record medium), such as CD for music, CD-ROM, and DVD-ROM, and CD drive which reproduces the 
information recorded on such media only for playbacks, a CD-ROM drive, a DVD-ROM drive, are put in practical 
use with the spread of multimedia in recent years. 

[0003] Moreover, phase change mold media also attract attention besides the write once optical disk using 
coloring matter media, and the rewritable MO disk using optical MAG (MO) media, and the optical information 
record regenerative apparatus which performs the informational record and the playback to these record media 
is also put in practical use. 

[0004] there are much especially phase change mold media represented by rewritable DVD media as a next- 
generation multimedia record medium and a next-generation mass storage medium — it is alike and is observed. 
[0005] By such phase change mold media, the phase change of the record ingredient of a recording surface is 
reversibly carried out to a crystal phase and an amorphous phase, and information is recorded. 
[0006] Moreover, unlike magneto-optical medias, such as MO media, phase change mold media do not need an 
external magnetic field, but can perform informational record and playback only by the laser beam from the 
semiconductor laser light source (LD), and informational record and the over-writing record which performs 
elimination at once by the laser beam are possible for them. 

[0007] As a general record wave for recording information on the above phase change mold media, although 
there is a semiconductor laser luminescence wave of the single pulse generated based on the 8-16 modulation 
code etc., for example In the single pulse record by this record wave, the record mark produced distortion in the 
shape of a tear for ****, or the cooling rate was insufficient, formation of an amorphous phase became 
inadequate, and there was a problem that fault — the record mark of low reflection is not obtained to a laser 
beam — arose. 

[0008] So, by the new method which records information on phase change mold media, generating of the fault 
mentioned above is prevented by forming a mark in phase change mold media by the laser beam of multi-pulse 
shape which used multistage record power like the light wave form shown in (c) of drawing 3 . 
[0009] As shown in (c) of drawing 3 , the mark section of the above-mentioned multi-pulse shape consists of 
two or more continuation heating pulses "B" which follow, and that of the head heating pulse "A" and a 
continuation heating pulse "B" and the continuous cooling pulse "C" of a between. [ the head heating pulse "A" 
for fully carrying out preheating of the record film of phase change mold media more than the melting point, and ] 

[0010] And luminescence power (peak power: peak level current) of a head heating pulse "A" and a continuation 
heating pulse "B" was set to "Pw", and luminescence power (bottom power, bottom level current) of a 
continuous cooling pulse "C" was set to "Pb", and it has set up so that "Pr", then the operation expression 
showing each luminescence power in several 1 may be realized in the luminescence power at the time of a lead 
(lead power). 
[0011] 

[Equation 1] Pw>Pb**Pr — (1) 

[0012] Moreover, as shown in (c) of drawing 3 , the tooth-space section of multi-pulse shape consisted of an 
IRESU pulse "D", and "Pe" of the luminescence power (IRESU power IRESURE bell current) is set up so that 
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the relation shown in several 2 between the above-mentioned peak power "Pw" and bottom power "Pb" may be 

realized. 

[0013] 

[Equation 2] Pw>Pe>Pb — (2) 

[0014] By making a record wave into a multi-pulse luminescence wave, thus, the mark section of phase change 
mold media An amorphous phase is formed of the quenching conditions of heating -> cooling by the head heating 
pulse "A", the continuation heating pulse "B", and the continuous cooling pulse "C.'' Since a crystal phase is 
formed of the annealing conditions of only heating according [ the tooth-space section ] to an [RESU pulse D , 
reflection factor difference sufficient by the amorphous phase and the crystal phase comes to be acquired. 
[0015] Next, in case it records on phase change mold media, it is required to control record luminescence power 
correctly. 

[0016] Generally as for the semiconductor laser light source (LD), APC control (Automatic Power Control) is 
performed as a means by which they stabilizes luminescence power by self-generation of heat etc. since "drive 
current-luminescence power characteristics" is changed easily. 

[0017] [ncidence of a part of outgoing radiation light (LD Hikaru Idei) from LD is carried out to a photodetector 
(PD). and the drive current (LD drive current) of LD is controlled by this APC control using the monitor current 
generated in proportion to the luminescence power (LD luminescence power) of LD. 

[0018] In this APC control, since it is a fixed current in DC although LD drive current is generally superimposed 
on the high frequency current for noise control when only information playback is taken into consideration, APC 
control is easily realizable by constituting the feedback loop of comparatively a low band. 
[0019] Moreover, since record power changes at high speed in order to form a mark and a tooth space when 
performing APC control at the time of record, a device is needed for the control. 

[0020] For example, exact power is uncontrollable, although record power is controllable by the simple 
configuration like the time of playback if the feedback loop of a low band is constituted from media of CD 
system or a DVD system using DSV (Digital Sum Value) of record data becoming zero. 

[0021] In recording for example, to CD-R (pigment system) media by LD wave of strategy as shown in (c) of 
drawing 1 1 , there For example, if it is made to do the sample/hold of luminescence power by each of a 
mark/tooth space in case the mark of the die length of 1 1T which are the longest data length, or the data of a 
tooth space is recorded Even when a disk rotational frequency is made into about 4X, a control band becomes 
good by several MHz, and can control exact record power by the comparatively cheap configuration. 
[0022] In the case of DVD system media, it is desirable to perform multi-pulse luminescence which was 
mentioned above. However, a very high-speed control band is needed in the circuit of a light-receiving system 
or its latter part, and it is not realistic in a sample/hold circuit simple for performing power detection of a peak 
level. 

[0023] Then, [RESU power is detectable, if it is made to carry out sample hold in case long tooth-space data are 
outputted. 

[0024] Moreover, in order to control bottom power or peak power, the differential effectiveness property of 
semiconductor laser is beforehand computed before the recording start, and there is technique which adds / 
subtracts the current computed from differential effectiveness by the current which drives IRESU power, and is 
made into the drive current of peak power. 

[0025] However, it was the requisite not to change the differential effectiveness of semiconductor laser, and the 
above technique had the problem that an error will arise in the current which drives peak power, after changing 
differential effectiveness. 

[0026] As a means to solve such a problem, there was a laser power control unit (for example, refer to JP,9- 
171 631, A) of the optical disk driving gear which amends bottom power by the peak power detected by detecting 
correctly the outgoing radiation quantity of light of peak power, and making light emit in the state of a non-pulse, 
and the IRESU power detected at the time of a tooth-space output by making peak power emit light in the state 
of a non-pulse conventionally. 

[0027] In order to consider as the light wave form where the jitter property at the time of playback becomes 
good, to phase change mold media which were mentioned above, it is necessary to maintain three points at the 
respectively optimal power of peak power, IRESU power, and bottom power. 

[0028] Then, according to the laser power control unit of the above conventional optical disk driving gears, peak 
power and tooth-space power can be detected correctly, and bottom power can also be amended based on 
these two power. 
[0029] 

[Problem(s) to be Solved by the Invention] However, the laser power control device of the conventional optical 
disk driving gear which was mentioned above had the fault that the part recorded in the state of the non-pulse 
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will turn into a deficit part, without forming a record mark well by continuation heating, when it applied to peak 
power control of the record strategy of phase change system media, such as DVD as shown in (c) of dr awin g 3 . 
[0030] even if it is made in order that this invention may solve the above troubles, and it uses the outgoing 
radiation quantity of light detector with which the detection band was restricted at the time of record of the 
information over phase change mold media — exact — the peak power, [RESU power, and bottom power of the 
semiconductor laser light source — exact — controlling — in addition — and it aims at enabling it to record 
that a record mark does not suffer a loss. 
[0031] 

[Means for Solving the Problem] In order that this invention may attain the above-mentioned purpose, pulse 
luminescence of the laser beam under a predetermined luminescence regulation is carried out to the 
semiconductor laser light source. It is the optical information recording device which records the information 
which irradiates the laser beam and is formed on a record medium of the luminescence pulse of one or more 
positive integer double length of a channel clock period based on a predetermined record modulation technique. 
A bottom level current impression means to impress a bottom level current to the above-mentioned 
semiconductor laser light source. An IRESURE bell current superposition means to superimpose an IRESURE bell 
current on the above-mentioned bottom level current, A peak level current superposition means to superimpose 
a peak level current on the above-mentioned bottom level current. It has an IRESURE bell current change 
means by which the above-mentioned IRESURE bell current superposition means changes the above-mentioned 
IRESURE bell current to two or more level. The luminescence power of each laser beam at the time of making 
the above-mentioned semiconductor laser light source emit light based on the force current which superimposed 
each IRESURE bell current changed by the means is detected. Based on each force current which produced and 
cheated out of each of that luminescence power and each of its luminescence power, the differential 
effectiveness of the above-mentioned semiconductor laser light source is computed. The thing equipped with 
the bottom level current and a peak level current decision means for it to be based on the differential 
effectiveness and to determine the above-mentioned bottom level current or the above-mentioned peak level 
current at the time of record is offered, 

[0032] Moreover, in the above optical information recording apparatus, when the above-mentioned IRESURE bell 
current change means has two or more IRESURE bell current sources and chooses each of that IRESURE bell 
current source suitably, it is good to make it be the means which changes the IRESURE bell current of two or 
more level. 

[0033] Furthermore, in the above optical information recording apparatus, it is good to make it have the means 
which the information for which the above-mentioned IRESURE bell current change means records the change 
period of the IRESURE bell current of the above-mentioned two or more level on the above-mentioned record 
medium makes equivalent to IRESU information output periods, such as tooth-space data more than 
predetermined length. 

[0034] Moreover, in the above optical information recording apparatus, it is good to make it have the means 
which the above-mentioned IRESURE bell current change means changes to the IRESURE bell current to which 
it was made to usually increase from the IRESURE bell current at the time of record actuation by predetermined 
according to two or more above-mentioned IRESURE bell current sources, and the IRESURE bell current 
decreased by predetermined from the IRESURE bell current at the time of the above-mentioned usual record 
actuation. 

[0035] Furthermore, in the above optical information recording apparatus, it is good to make it have a means by 
which the above-mentioned IRESURE bell current change means carries out both the IRESURE bell current of 
the IRESURE bell current decreased by predetermined from the IRESURE bell current to which it was made to 
increase from the IRESURE bell current at the time of the above-mentioned usual record actuation by 
predetermined, and the IRESURE bell current at the time of the above-mentioned usual record actuation within 
the limits of the proper IRESURE bell current of the above-mentioned record medium. 

[0036] When the above-mentioned IRESURE bell current change means is [ a level difference with the IRESURE 
bell current at the time of record actuation ] usually below a predetermined value in the above optical 
information recording apparatus further again with the upper limit of the proper IRESURE bell current of the 
above-mentioned record medium, It changes to the IRESURE bell current at the time of the above-mentioned 
usual record actuation, and the IRESURE bell current decreased by predetermined from the IRESURE bell 
current at the time of the above-mentioned usual record actuation according to two or more above-mentioned 
IRESURE bell current sources. The lower limit of the proper IRESURE bell current of the above-mentioned 
record medium, and when a level difference with the IRESURE bell current at the time of record actuation is 
usually below a predetermined value. It is good to make it have the means changed to the IRESURE bell current 
at the time of the above-mentioned usual record actuation, and the IRESURE bell current to which it was made 
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to increase from the IRESURE bell current at the time of the above-mentioned usual record actuation by 

predetermined according to two or more above-mentioned IRESURE bell current sources. 

[0037] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is concretely explained 
based on a drawing. With this operation gestalt, the code data of a DVD format are recorded on phase change 
mold media (for example, phase change mold disk) (over- writing), and the optical information record regenerative 
apparatus which reproduces that recorded data is shown, and it explains that information recording method by 
the case where mark edge (Pulse Width ModulationrPWM) record is performed using a 8-16 modulation code as a 
data modulation technique. 

[0038] Drawing 1 is the block diagram showing the functional configuration of the principal part of the optical 
information record regenerative apparatus which is 1 operation gestalt of this invention. This optical information 
record regenerative apparatus carries out multi-pulse luminescence of the semiconductor-laser light source to 
phase change mold media (illustration is omitted), such as a DVD disk, as a record medium, irradiates a laser 
beam, it is equipment which records information by forming a record mark in the recording surface of phase 
change mold media, explains only record of the information in connection with this invention hereafter, and omits 
explanation of that processing and function part about playback. 

[0039] Three kinds of record power of the IRESU power (Pe) this optical information record regenerative 
apparatus of whose is an IRESURE bell current for forming the peak power (Pw) which is a peak level current for 
forming a mark by the multi-pulse, the bottom power (Pb) which is a bottom level current, and a tooth space at 
the time of information record is needed. 

[0040] First, the APC control action in the time of the usual record in this optical information record 
regenerative apparatus is explained. 

[0041] This optical information record regenerative apparatus sets up the output current of the current source 8 
for bottom levels, the current driving gear 9 for IRESURE bells, and the current source 10 for peak levels, 
respectively with the bottom level control signal 104 outputted from CPU1, the usual IRESURE bell control signal 
105, and the peak level control signal 107. 

[0042] The current source 8 for bottom levels and the current source 10 for peak levels are specifically DACs, 
and output the bottom level drive current (bottom level current) 108 which is an analog signal, and peak level 
superimposed current (peak level current) 110 based on LD drive current information set up in digital one from 
CPU1, respectively. The current driving gear 9 for IRESURE bells changes and outputs the IRESURE bell 
superimposed current (IRESURE bell current) 109 of two or more level by the configuration mentioned later. 
[0043] In the LD driving gear 4, the luminescence level of the bottom power (Pb) of LD2, [RESU power (Pe), and 
peak power (Pw) is determined according to the bottom level drive current 108, IRESURE bell superimposed 
current 109, and peak level superimposed current 110, respectively. 

[0044] Moreover, CPU1 is changed into 8-16 modulating signal as shows the information to record to (b) of 
drawing 3 , generates multi-pulse shape as further shown in (c) of drawing 3 , and supplies the bottom power 
enable signal 101, the IRESU power enable signal 102, and the peak power enable signal 103 to the LD driving 
gear 4 according to the wave, respectively. 

[0045] And when the bottom power enable signal 101 is high level'^H", the bottom level drive current 108 is 
impressed to LD2, when the IRESU power enable signal 102 is high lever'H", the LD driving gear 4 adds 
IRESURE bell superimposed current 109 to the bottom level drive current 108, impresses it to LD2, when the 
peak power enable signal 103 is high level^^H", it adds peak level superimposed current 110 to the bottom level 
drive current 108, impresses it to LD2, and supplies a drive current. 

[0046] As shown in (b) - (d) of drawing 6 , the bottom power enable signal 101 is made into high level'^H" during 
a record period. When emitting light with an IRESURE bell, it is made coincidence at high lever'H", and the 
IRESU power enable signal 102 also adds the bottom level drive current 108 and IRESURE bell superimposed 
current 109, and the LD driving gear 4 makes it the drive current of LD2. 

[0047] Moreover, when emitting light with a peak level, the peak power enable signal 103 is made into high 
lever'H". and the LD driving gear 4 adds the bottom level drive current 108 and peak level superimposed current 
110, and makes them the drive current of LD2. 

[0048] If a drive current is supplied to LD2 from the LD driving gear 4. outgoing radiation of the laser beam will 
be carried out from LD2, the phase change mold media which omitted illustration will be irradiated, and the 
informational record and the playback to the recording surface will be performed. In that case, incidence of a 
part of outgoing radiation light is carried out to a monitor PD 3, and the monitor current 112 proportional to 
luminescence power is outputted to the I/V conversion circuit 5. 

[0049] And APC control is performed by using the power monitor current 1 1 2 by which current-electrical- 
potential-difference conversion was carried out by the I/V conversion circuit 5. 
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[0050] The [RESU power sample timing signal 1 1 1 with which the power monitor signal 1 13 is outputted from 
CPU1 at the time of long tooth-space data output (for example, 14T tooth-space data) is the period of high 
lever'H", and a sample/hold of is done by the sample hold circuit 6, and it is digitized by A/D converter 7, and is 
outputted to CPU1 as an [RESU power sample signal 114 (refer to drawing 6 ). 

[0051] [n CPU1, the value of the IRESURE bell control signal 105 is usually amended so that [RESU power (Pe) 
may become a proper value about the [RESU power sample signal 1 14 as compared with a reference value. 
[0052] Moreover, bottom power and peak power compute and amend a drive current from the amended [RESU 
power and the differential effectiveness eta (differential effectiveness value) mentioned later. The differential 
effectiveness eta is a value defined as inclination deltaP/delta[ of LD drive current-luminescence power 
characteristics, as shown to drawing 7 in a diagram. 

[0053] [f LD drive current corresponding to bottom power (Pb), [RESU power (Pe), and peak power (Pw) is set to 
[b. [e, and [w, respectively, bottom power (Pb) and peak power (Pw) can be expressed with (3) of several 3 and 
the formula of (4) which are shown below. 
[0054] 
[Equation 3] 

Pb=Pe-eta x([e-[b) — (3) 
Pw=Pe+eta x([w-[e) — (4) 

[0055] Based on the above-mentioned formula (3) and (4), a bottom power drive current ([b) and a peak power 
drive current ([w) are computable from the following (5) of several 4, and the formula of (6). 
[0056] 
[Equation 4] 

[b=[e-(Pe-Pb)/eta — (5) 
[w=[e+(Pw-Pe)/eta — (6) 

[0057] Thus, in CPU1, a bottom power drive current ([b) peak power drive current ([w) is computed, and control 
for making each drive current output to the current source 8 for bottom levels and the current source 10 for 
peak levels is performed. 

[0058] Since it is made the bottom level drive current 108 by carrying out current addition at LD drive current of 
an [RESURE bell and a peak level as mentioned above [f [RESURE bell superimposed current 109 is set to 
delta[e and peak level superimposed current 110 is set to delta[w The [RESURE bell drive current (force current 
adding [RESURE bell superimposed current 109) [e and the peak level drive current (force current adding peak 
level superimposed current 110) [w can be expressed with the formula of (7) and (8) shown in the following 
several 5, respectively. 
[0059] 
[Equation 5] 
[e=[b+delta [e — (7) 
[w=[b+delta [w — (8) 

[0060] The time interval which performs this usual APC control is made into comparatively short spacing 
compared with the time interval of the differential effectiveness calculation sequence described henceforth. For 
example, an [RESURE bell is sampled when 14T tooth space which is the longest data length of a 8-16 record 
modulation technique is outputted. 

[0061] Moreover, since 14T data length is the SYNC code in DVD specification, when carrying out the sample 
period of tooth-space power at the time of 14T tooth-space data output, a sample/hold will be performed to 
about 2 times of the SYNC frame (1488T) for every time, 

[0062] [n addition, although 14T tooth space is not necessarily outputted once to 2SYNC(s) since 14T mark or 
14T tooth space is chosen according to a regulation in order to make DSV into zero "0", with this operation 
gestalt, it is considered for convenience that 14T data are that in which 14T mark / 14T tooth space appears by 
turns. 

[0063] Thus, as for this optical information record regenerative apparatus, the circuitry of a low band can also 
perform each power amendment of the bottom level and peak level at the time of information record by 
computing the power of a bottom level and a peak level based on the IRESURE bell sampled at the time of long 
tooth-space data output, and the differential effectiveness searched for beforehand. 

[0064] As shown in drawing 9 , when the differential effectiveness eta is changed during record actuation, an 
error arises in calculation of the bottom power drive current [b and the peak power drive current Iw. and it 
becomes impossible by the way, to perform amendment of bottom power and peak power correctly. 
[0065] then , although it consider as the approach of re-compute differential effectiveness eta and the 
technique of carry out the sample of the luminescence power by two points , an [RESURE bell and a peak level , 
like the Prior art (for example . refer to JP,9-171631,A ) mentioned above be during record actuation , according 
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to such technique , the fault that the data of the mark part which changed into the non-pulse condition will 
suffer a loss occur . 

[0066] So, in the optical information record regenerative apparatus of this operation gestalt, the differential 
effectiveness eta is computed by making an [RESURE bell current suitably a configuration switchable on two or 
more level, and carrying out sample hold of the luminescence power based on two or more [RESURE bell 
currents. 

[0067] That is, this optical information record regenerative apparatus is equipment which records the information 
which is made to carry out pulse luminescence of the laser beam under a predetermined luminescence regulation 
to the semiconductor laser light source, irradiates that laser beam, and is formed on a record medium of the 
luminescence pulse of predetermined twice (n:1 or more positive integers) length of a channel clock period (T) 
based on a predetermined record modulation technique. 

[0068] Moreover, the above-mentioned LD driving gear 4 and the current source 8 for bottom levels achieve the 
function of a bottom level current impression means to impress a bottom level current to the semiconductor 
laser light source. The above-mentioned LD driving gear 4 and the current driving gear 9 for [RESURE bells 
achieve the function of an [RESURE bell current superposition means to superimpose an [RESURE bell current 
on a bottom level current The above-mentioned LD driving gear 4 and the current source 10 for peak levels 
achieve the function of a peak level current superposition means to superimpose a peak level current on a 
bottom level current 

[0069] Furthermore, the above-mentioned current driving gear 9 for [RESURE bells achieves the function of the 
[RESURE bell current change means which changes an [RESURE bell current to two or more level. 
[0070] And the luminescence power of each laser beam when the above CPU 1 and the current driving gear 9 
grade for [RESURE bells make the semiconductor laser light source emit light based on the force current which 
superimposed each [RESURE bell current changed by the [RESURE bell current change means is detected. 
Based on each force current which produced and cheated out of each of that luminescence power and each of 
its luminescence power, the differential effectiveness of said semiconductor laser light source is computed. The 
function of the bottom level current and a peak level current decision means for it to be based on the 
differential effectiveness and to determine the bottom level current or peak level current at the time of record is 
achieved. 

[0071] Moreover, the above 902 and DACs 903 is equivalent to two or more [RESURE bell current sources, and 
the function of a means by which the above CPU 1 and a switch 904 change the [RESURE bell current of two or 
more level by choosing each of that [RESURE bell current source suitably is achieved. 
[0072] Furthermore, the above-mentioned CPU1 grade achieves the function of a means by which the 
information recorded on a record medium makes the change period of the [RESURE bell current of two or more 
level equivalent to [RESU information output periods, such as tooth-space data more than predetermined length, 

[0073] Moreover, the above-mentioned CPU1 grade usually achieves the function of the means changed to the 
[RESURE bell current to which it was made to usually increase from the [RESURE bell current at the time of 
record actuation by predetermined according to two or more [RESURE bell current sources, and the [RESURE 
bell current decreased by predetermined from the [RESURE bell current at the time of record actuation. 
[0074] Furthermore, the above-mentioned CPU1 grade achieves the function of the means which carries out 
both the IRESURE bell current of the [RESURE bell current to which it was made to usually increase from the 
IRESURE bell current at the time of record actuation by predetermined, and the [RESURE bell current usually 
decreased by predetermined from the [RESURE bell current at the time of record actuation within the limits of 
the proper [RESURE bell current of a record medium. 

[0075] Next based on (a) of drawing 2 , drawing 4 , and drawing 5 , the differential effectiveness calculation 
sequence in connection with this invention in the optical information record regenerative apparatus of this 
operation gestalt is explained. As the current driving gear 9 for [RESURE bells is shown in drawing 2 , it consists 
of two D/A converters (DAC) 902 and 903 and switches 904, and [RESURE bell superimposed current is 
outputted from DAC (902 or 903) chosen by the switch 904. respectively. 

[0076] When DAC902 is set up so that an IRESURE bell may usually turn into an [RESURE bell (Pe) from CPU1 
with the [RESURE bell control signal 105. and LD2 is performing the usual [RESURE bell luminescence, the 
switch 904 is set to the high iever'H" side by the [RESURE bell change signal 115 from CPU1. 
[0077] by CPU1, a differential effectiveness calculation sequence is usually put into operation by low frequency 
rather than APC control spacing (as for the frequency, an optimum value is decided by time fluctuation of the 
differential effectiveness of LD2 — it comes out and asks experimentally). 

[0078] First at the time of differential effectiveness eta calculation, with the [RESURE bell control signal 106, 
CPU1 sets up DAC903 so that LD2 may emit light on the level of Pe+alpha (see the state transition (2) of 
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drawing 4 ). 

[0079] In case 14T tooth-space data are outputted as recording information in the state of the sequence, CPU1 
makes the IRESURE bell change signal 115 a low level "L", and it is made for the superimposed current of an 
IRESURE bell to become DAC903 output. Then, as for LD2. only 14T period emits light with the IRESURE bell of 
Pe+alpha. 

[0080] Although the sample of the power of this level is carried out as an [RESU power sample signal 114 and it 
is outputted to CPU1, in CPU1, a sampled value is acquired in distinction from the [RESURE bell by which a 
sample is usually carried out at the time of APC. 

[0081] Since CPU1 returns the [RESURE bell change signal 115 to high level'M" immediately after 14T tooth- 
space data output, subsequent IRESURE bell luminescence has returned to the level of the usual [RESU power 
(Pe) (see the state transition (3) of drawing 4 ). 

[0082] The power of an IRESURE bell and a peak level is set as an optimum value by trial writing etc. so that a 
jitter may be stopped at the time of playback, but if it continues emitting light by the luminescence power of a 
different [RESURE bell from the level of the [RESU power (Pe) usual for a long period of time, we will be anxious 
about the fall of a jitter. Then, if an [RESURE bell is promptly returned to the level of the usual [RESU power 
(Pe), most effects on a jitter can be disregarded. 

[0083] Next, CPU1 sets up DAC903 so that LD2 may emit light on the level of Pe-alpha (state transition of 
drawing 4 (4)). In case 14T tooth-space data are outputted as recording information in the state of this 
sequence, CPU1 sets the [RESURE bell change signal 115 to L, and it is made for the superimposed current of 
an [RESURE bell to serve as DAC903 output 

[0084] Then, as for LD2, only 14T period emits light with the IRESURE bell of Pe-alpha. Like the time of a 

Pe+alpha level output, the sample of the power of this level is carried out, and it is outputted to CPU1. 

[0085] In CPU1, the differential effectiveness eta is computed based on the following formula of (9) of several 6 

based on the luminescence power (Pe+alpha, Pe-alpha) of 2 acquired level, and each LD drive current le* and 

le" (refer to drawing 8 ). 

[0086] 

[Equation 6] 

eta= {(Pe+alpha)-(Pe-alpha)} /(V'-V) 
= 2alpha/(["-r) — (9) 

[0087] Although laser luminescence by Pe+alpha level and laser luminescence by Pe-alpha level may be 
performed at the time of 14T tooth-space data output which continued if Pe-alpha level setting to DAC903 met 
the deadline, they may also usually sandwich 1 4T tooth-space record by Pe level luminescence in between. Even 
in such a case, in order to compute the right differential effectiveness eta, it is required to perform 
luminescence by both level at as short a time interval as possible. 

[0088] ^alpha By the way, in case the differential effectiveness eta is computed, the reason to carry out is 
usually for using effectively the power range permitted with an IRESURE bell about an IRESURE bell (Pe). And in 
the case of phase change mold media, the proper range of an [RESURE bell was decided in general, for example, 
the range of 3 mW<=Pe<=8mW is made desirable by a certain media class. 

[0089] if degradation and film destruction of an over-writing property will arise if it records by high power rather 
than the proper range, and it records by low power from the proper range — degradation of an over-writing 
property — it erases and the remainder arises. 

[0090] Usually, although the proper [RESU power (Pe) to phase change mold media is determined by trial writing, 
the value is determined as around the core of the proper range in many cases. Moreover, in case the differential 
effectiveness eta is computed, the calculation error of the power level difference of two points decreases [ the 
one distant if possible ]. 

[0091] then , the thing make to emit light with the optical information record regenerative apparatus of this 
operation gestalt by the power of two points usually decreased [ which decrease and level - increased ] 
centering on the IRESURE bell — over-writing property degradation and the range which erase and do not 
produce the remainder — it be — in addition — and the differential effectiveness eta can be compute by the 
ability to lessen a calculation error . 

[0092] As a concrete example value of alpha in this operation gestalt, when the proper IRESURE bell range sets 
to 3 mW<=Pe<=8mW and Pe=6mW, it may be alpha= 1.5mW. 

[0093] Thus, the optical information record regenerative apparatus of this operation gestalt Change the laser 
power of an [RESURE bell to two or more level, and it is made to emit light Since the differential effectiveness 
of laser is computed from two or more luminescence power and each laser drive current values of an IRESURE 
bell and a bottom level and/, or the laser power of a peak level is determined based on the computed differential 
effectiveness The deficit of record data cannot be caused and power control of a bottom level, an IRESURE bell, 
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and a peak level can be correctly performed by the circuitry of a low band. 

[0094] Moreover, two or more current sources are provided as an IRESURE bell current superposition means, 
since it enabled it to emit light with two or more IRESURE bells by changing two or more current sources 
suitably, the deficit of record data cannot be caused and power control of a bottom level, an IRESURE bell, and a 
peak level can be correctly performed by the circuitry of a low band. 

[0095] Furthermore, since it was made for the recording information of the period which changes the laser power 
of an IRESURE bell to be an IRESU information (tooth-space data) output period more than predetermined 
length, an IRESURE bell can usually return to level promptly, and can prevent the effect on jitter degradation at 
the time of playback. 

[0096] Moreover, since differential effectiveness was usually computed from the luminescence power and each 
laser drive current of two IRESURE bells of IRESURE bell power (Re) to predetermined part reduction **** 
power (Pe-alpha) at the time of record actuation with the power (Pe+alpha) to which it was made to usually 
increase from the IRESURE bell power at the time of record actuation (Pe) by predetermined when searching for 
differential effectiveness, the proper IRESURE bell range can be used effectively. 

[0097] furthermore — since it was made for the level (Pe+alpha) and (Pe-alpha) which usually increased or 
decreased the IRESURE bell power at the time of record actuation by predetermined to be within the limits of 
the proper IRESURE bell of a record medium — over-writing property degradation — it is recordable in erasing 
and not producing remnants. 

[0098] Next, other operation gestalten of this invention are explained. In the differential effectiveness calculation 
sequence mentioned above, differential effectiveness eta was computed by having usually emitted light by the 
increment in alpha part / decreased power of two points in the IRESURE bell Pe. 

[0099] When the IRESURE bell Pe is usually set up near [ central ] the proper IRESU power range, as a result of 
are effective, trying and writing, this cannot be applied when the optimal IRESURE bell (usually IRESURE bell) 
has inclined toward either the upper limitorminimum of the proper range. 

[0100] Then, when a level difference with the upper limit of an [RESURE bell and a correct level or a lower limit 
is usually below a predetermined value, it is good to measure power by two points with the power which usually 
increases / decreased an IRESURE bell and the predetermined level beta, and to compute the differential 
effectiveness eta. 

[0101] In this case, when the above CPU 1 and the current driving gear 9 grade for IRESURE bells are [ level 
differences with the IRESURE bell current at the time of record actuation ] usually below predetermined values 
with the upper limit of the proper IRESURE bell current of a record medium. It usually changes to the IRESURE 
bell current at the time of record actuation, and the IRESURE bell current decreased by predetermined from the 
IRESURE bell current at the time of record actuation according to two or more IRESURE bell current sources. 
The lower limit of the proper [RESURE bell current of a record medium, and when a level difference with the 
IRESURE bell current at the time of record actuation is usually below a predetermined value, The function of the 
means usually changed to the IRESURE bell current at the time of record actuation and the IRESURE bell 
current to which it was made to usually increase from the IRESURE bell current at the time of record actuation 
by predetermined according to two or more [RESURE bell current sources is achieved. 
[0102] Next, based on (b) of drawing 5 . (c), and drawing 10 , other differential effectiveness calculation 
sequences in the optical information record regenerative apparatus of 1 operation gestalt of this invention are 
explained. When a level difference with the minimum of the IRESURE bell Pe and a proper IRESURE bell is 
usually below d as shown in (b) of drawing 5 in case this differential effectiveness calculation sequence is 
started, CPU1 is set up so that it may become Pe+beta which carried out the increment in predetermined level 
of the [RESURE bell to DAC903. 

[0103] And like an above-mentioned differential effectiveness calculation sequence, in case 14T tooth-space 
data are outputted as recording information, when CPU1 changes the IRESURE bell change signal 115, as for 
LD2, only 14T period emits light with the IRESURE bell of Pe+beta (state transition of drawing 10 (2)). 
[0104] GPU1 was usually acquired at the time of APC control with the power of the Pe+beta level acquired as 
an IRESU power sample signal 114 — the differential effectiveness eta is usually computed based on the power 
of 2 level with the [RESURE bell Pe, and each LD drive current le' and le". 

[0105] Here, the relation for the power increase and decrease alpha and beta in an above-mentioned differential 
effectiveness calculation sequence can be expressed with the following formula of (10) of several 7, and the 
differential effectiveness eta in this case can be computed like the formula of (9) by using the power increase 
and decrease beta of a part obtained by this (10) type. 
[0106] 

[Equation 7] beta=2xalpha — (10) 

[0107] Moreover, as shown in (c) of drawing 5 , also when a level difference with the upper limit of the IRESURE 
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bell Pe and a proper IRESURE bell is usually below d, the differential effectiveness eta is computed by sampling 
similarly on the level of two points with Pe-beta which usually carried out predetermined level reduction with the 
IRESURE bell Pe. 

[0108] Therefore, though the IRESURE bell was usually set up near the minimum/the upper limit of a proper 
IRESURE bell, the differential effectiveness calculation error acquired can be lessened. 

[0109] thus, in the optical information record regenerative apparatus of this operation gestalt In case differential 
effectiveness is searched for Usually, the IRESURE bell power at the time of record actuation (Pe) When a level 
difference with the upper limit of the proper IRESURE bell of a record medium is below a predetermined value, 
differential effectiveness usually from the IRESURE bell power at the time of record actuation (Pe), the 
luminescence power of two IRESURE bells of the power (Pe-beta) decreased by predetermined from the Pe, and 
each laser drive current Compute, and when the level difference of the IRESURE bell power at the time of 
record actuation (Pe) and the lower limit of a proper IRESURE bell is usually below a predetermined value 
Usually, since differential effectiveness was computed from the IRESURE bell power at the time of record 
actuation (Pe), the luminescence power of two IRESURE bells of the power (Pe+beta) to which it was made to 
increase from the Pe by predetermined, and each laser drive current Usually, though the IRESURE bell was set 
up near the minimum/the upper limit of a proper IRESURE bell, a differential effectiveness calculation error can 
be lessened. 

[01 10] In addition, in each operation gestalt described like ****. although the example at the time of constituting 
from two current sources as a current driving gear of an IRESURE bell has been described, the number of this 
current source does not restrain this application each claim at all, and even if constituted from three or more 
current sources, it can carry it out like ****. 
[0111] 

[Effect of the Invention] as explained above, even if it uses the outgoing radiation quantity of light detector with 
which the detection band was restricted at the time of record of the information over phase change mold media 
according to the optical information record regenerative apparatus of this invention — exact — peak power, 
IRESU power, and bottom power — exact — controlling — in addition — and it is recordable in a record mark 
not suffering a loss. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. [n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the principal part of the optical information 
record regenerative apparatus which is 1 operation gestalt of this invention. 

[Drawing 2] It is the block diagram showing the internal configuration of the current driving gear 9 for IRESURE 
bells shown in drawing 1 . 

[Drawing 3] It is the wave form chart showing an example of the multi-pulse at the time of the information 
record in the optical information record regenerative apparatus shown in drawing 1 . 

[Drawing 4] It is the wave form chart showing an example of the output signal of each part in the differential 
effectiveness calculation sequence of the optical information record regenerative apparatus shown in drawing 1 . 

[Drawing 5] It is the wave form chart showing an example of the output signal of each part in the differential 
effectiveness calculation sequence of the optical information record regenerative apparatus similarly shown in 
drawing 1 . 

[Drawing 6] It is the wave form chart showing an example of the output signal at the time of the information 
record in each part of the optical information record regenerative apparatus shown in drawing 1 . 
[Drawing 7] It is the diagram with which explanation of the differential effectiveness computed with the optical 
information record regenerative apparatus shown in drawing 1 is presented. 

[Drawing 8] They are other diagrams with which explanation of the differential effectiveness computed with the 
optical information record regenerative apparatus shown in drawing 1 is presented. 

[Drawing 9] They are other diagrams with which explanation of fluctuation of the differential effectiveness 
computed with the optical information record regenerative apparatus shown in drawing 1 is presented. 
[Drawing 10] It is the wave form chart showing an example of the output signal in each part at the time of other 
differential effectiveness calculation sequences of the optical information record regenerative apparatus shown 
in drawing 1 , 

[Drawing 11] It is the wave form chart with which explanation of the record strategy in the conventional optical 

information record regenerative apparatus is presented. 

[Description of Notations] 

1:CPU 2: Laser diode (LD) 

3: Monitor PD 4:LD driving gear 

5: I/V conversion circuit 6: Sample hold circuit 

7: A/D converter 8: Current source for bottom levels 

9: The current driving gear for IRESURE bells 

10: The current source for peak levels 

902,903: D/A converter (DAC) 

904: Switch 

101: Bottom power enable signal 

102: IRESU power enable signal 

103: Peak power enable signal 

104: Bottom level control signal 

105: Usually, an IRESURE bell control signal 

106: It is an IRESURE bell control signal at the time of eta calculation. 

107: Peak level control signal 

108: Bottom level drive current 

109: IRESURE bell superimposed current 

110: Peak level superimposed current 
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111: [RESU power sample timing signal 

112: Monitor (PD output) current 

113: Power monitor signal 

114: [RESU power sample signal 

1 1 5: [RESURE bell change signal 

[Translation done.] 
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